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(57) We isolated and characterized a new surface 
mutant of the hepatitis B virus surface antigen (HBsAg) 
The mutant was Isolated from a symptomatic patient 



wrth Down's syndrome who was found to be persistently 
positive for both for HBsAg and antl-HBs Antibody (Ab) 
with an equally long-lasting anti-HB core (c) IgM Ab 
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Description * 

[0001] Hepatifls B virus (HBV). a small double stranded DNA virus can «,.,^ au .iw» _ 
uons: asymptomatic carrier state, acute selMimited h^M^Lnt^^L 1« ?"*T " ^ presenta ' 
chronic hepatitis, liver cirrhosis, and hepatocellular S7ma 7h« ^ ,iver diseases includin 9 

(bp). Four major subtypes have been Wen^e^ 82 10 f 21 base 

epitopes on the HBV surface. The HBsAg particles cam, *. .ZICItI V anttoodies 0,81 r **>9nize the different 
subtype determents, and £tE"? *" 38 W6 " 88 d °' V and W ° r r 

HBsAg particles wtth all four-subtype detemrtnani ^ VST* **" Serac ° n,ain 

adw. adr. ayw and ayr lie In'the surface or S- polypepSe ^SS^STT ?" HBV SUbtypes: 
gene at codon positions 122 and 160 have been doS!'h t!nT ^ ^ rM,due8 in P articular . encoded by the S 
preC regions have frequent* bee ££Z X 7^^^^^P^^ n ^^^ ^e. the 

of mutation relative* other DNA vimses due to Ej^aXS^^ ^ 5S=1M WB "~ 

The importance of a novel mutant can be ref tectedh vie „«2p S EE"?? °' Pr69en0mic RNA - 
health problem. 808,56 and H - BsA 9 detection failure, implicating a public 



Summary of the Invention 



[000*2} We have identified and characterized a newsurface mutant of HBV Tho mttani , 
tomatic patient with Down* syndrome who was foutW oh! IT L ™ Jtanl Was lsolated from 8 W- 

Antibody (Ab) with, an equally Lo-tastin £EiES c) ^K?S P 05 ^ ^ both for HBsA S and anti-He* 
< a »»HBsAg,weeva,u^^^ 

Brief Description of the Drawings 

[0003] Figure 1 illustrates the phylogeny tree of the HBsAn r,*™^ 

■ 81 3 strains are obtained from reference (Nome H HanmL^TTwc ?' nUmbere - ^ UenCa <* S1 

of the amino acid sequences of nine oWerenttm^ AM, Magnius LO. Comparison 

the corresponding hepatitis B virus strains. J Gen vTrel 'ISm*^^™^ 2°"™ cls * siflca «°" <* 
ere given forthe rest of strains. y ' 73 ( * 5 ) :1201 - 8 ): <*enBank accession numbers 

Detailed Description 

no transmissible riskfactor including blood transfusion IV rfnit h P ' " ad n ° hlSt0fy of """"Nation to HBV, 
During investigation, he was founS to %m!E£ZtZ £2* ST 7 2? famiV H8V infeCtlon ° r »•■»«■■*•* 
250 iU/L (range NM0 IU/L). gerrm^T^XT^^^' ALT 450 ,U/L (ra " ge 1MB 'U/L), AST 
total: 0.1-1.2 IU/L and direct: 0.M2 IU/L) MoresSL^ 

martens test results using enzyme itmS^SSS^ h 016 HBWHood tests - 1,16 HBV 

HBsAbpositive<0.4^ 

HBe Ag negative and anU-HBe Ab positive (0 197/0 830 I a^m?' v ? '9<3Ab strong positive-(>2/0.412). 
anti-hepatitis C Ab were negative. oitolllSwwSij ^^TV^** * the ant, - ne P atitls A Ab and the 
the HBV antigen. The patent was mntnuousr^onow^uD frx LFT ttiatd^-' mo ^ u,ar metn0( '8 were used to confirm 
months including AST 80 IU/L. However lSSvZ52SJZ C ° nSiSten ^ over f <*'°*''ns ten 

revealed both HBsAg positive (>2/0.056) Kn^^^rM^tTr ""^ after P^atlon 
^.andthepers,^^ 

Example 1: E xtraction and Amplification of HRs DNA 

minutes. The DNA pellet was obtained with ^o^Xre^on " T WaS heated at 60 ° C ,or 10 

pellet was then resuspended in 50 uL of pcbSSEt ? 1' 8nd W3S Washed witn 7S% etha "°'- Dried DNA 
R1*).Tnemi*turewLe^^ 
----natf™*^ 
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product was then served as template for a second-round PCR amplification using F1-7 and R13-2d primers pair con- 
sisting same cycles except annealing temperature was raised to 60°C. Positive PCR products, a DNA band of 604bo 
as expected, were detected in agarose gel electrophoresis. 

[0006] The PCR Primer sequences [nucleotide sequences were derived from HBV DNA (accession number J02203> 
were as follows: ' 

First-round Primer Set 

Fl-6 1231-252) : CCTCACAATACCGCAGAGTCTA 



Rl-6 (816-842: AGGCTWAAaWaTA<XC»AAGACAA 
Second-round PrimerSet: 

FX-7 (246-268) : GAGTCTAGACTCGTGGTGGACTT 

i 

R13-2d (822-843) : ccgaattcTAGGGTTTAAMGTATACCCA 
[0007] An EcoR I site was added at the 5'-end of R1 3-2d for eloping purpose. 
Example 2: Sequence Alignment and Phyloqenette Analysis 

[0008] Amplified PCR product was cleaned with a QIAquick spin column (Qiagen) and subsequently cloned for DNA 
sequencing andprotein expression. Five clones were sentforDNA sequencing in ordertoobtain reliable DNA sequence 
gemination Nucleotide sequences were determined for both strands with the BigDye Terminator Ready Reaction 
Kit (PE Applied Biosystems. USA) on an ABI 377 DNA Sequencer (PE Applied Biosystems. USA). Sequence analysis 
was performed using SeqMan 4.00 module of the Lasergene package (DNAStar Inc., Madison, Wl, USA) Sequence 
SnwA« f 100 ?^ 01 ' 0 ?^ PW 098 " 81 * tre * werecomputed by MegAlign 4.00 module of the Lasergene pack- 
age (DNAStar Inc.. Madison. Wl, USA). Clustal multiple sequence alignment was used through sequence weighting 
The 28 reference strains for genotype grouping were derived from published sequences. 

Example 3: S-HBsAg Cloning and Transient Protein Expression 

STuJ? PCR ^ dUCt WaS di9eSted by Xba ' /EcoR 1 restrictlon en2 V mes - ^ bp fragment encoded 86% of 
the S-HBsAg protein from amino acids Leu 32 to the end (lieu 226). The fragment was then ligated into a previously 
constructed mammalian expression vector, to replace the wild-type ayw S-HBsAg fragment, which was placed down- 
stream of a CMV promoter. The transfectlon was then performed on a COS-7 cell line using LIPOFECTAMINE Plus 
reagent (Life technologies, MD, USA). Culture supernatant containing secreted variant S-HBsAg from the COS-7 cell 
infections was then harvested and fresh medium was added every 72 hours after transfectlon. Wild-type ayw [wtfavwil 
S-HBsAg. (GeneBank accession number J02203), was also expressed for control use. 

Example 4: Recombinant HBsAq Antigen Immunoassay and Epitope Analysis 

[001 0] Recombinant wt(ayw) and LBN variant S-HBsAg expression was determinedby solid-phase EIA in a sandwich 
format. One polyclonal and a panel of six monoclonal antibodies [mAb(s)] were used in this study. They were goat anti- 
HBsAg (ay/ad) (Fitzgerald, MA, USA), HB-1 , HB-8, HB-9, HB-13, HB-14 and HB-1 6. All six mAb(s) were raised against 
serum denved wild-type HBsAg and were reactive to both ad and ay subtypes. EIA were used to measure serum and 
recombinant HBsAg reactivity. Basically, purified mAb(s) or polyclonal anti+lBsAg were coated on a microliter plate 
2^? A * 4 Until US °- Pri ° r t0 P erformin 9 EIA. the plates were blocked with PBS containing BSA for 2 hours at 
25 C. EIA was performed in a one-step sandwich format with 150 uL of sample (serum or diluted recombinant HBsAq 
culture) mixed with 50 uL HRP conjugated monoclonal antibodies. The plates were incubated at 37»C for 90 minutes 
then washed 6 times with PBS containing 0.005% Tween 20. The plates were developed by a final incubation for 30 
m.nuteswith200ulofOPDsolution(Slgma 1 USA). Adding 50 uLof4N Sulfuric acid then stopped the colordevelopment 
The absorbance was read on an automatic microtiter plate reader (Molecular Devices. USA) and the results were 
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IgGweredeteaedbyasecond^ 

was ascertained by enzyme catered OPD co.or development. f^S^J^^S^JS^ 

Z£X ?T°T£T MOt HBSAS CUttUre SUpematant was concentratad 15 f^ ^m^Z 
(Biomax-1 00, Millipore, USA). The concentrate was run on a NuPAGP 1 o% Trie enc r^. /m ^ wnuwugai niter 

and then ^erredtonit^ulosem 

was detected using an immunoblot system (BioRad, GAM-AR us ; ) ^ lrwunob,ottedwtthHBsA 9 m Ab.Theb!nd.ng 
Example 5: HBs Variant DNA Sequence and Amino Acid Sequence Analy sis 
[001 1J The HBs DNA sequence of this novel Lebanese (LBN) variant was anaim** in* 

parison between variant HBs DNA sequence and other id2K£ Z2SI TJESZZSE? C ° m ' 
otypeDgroup(Rg.i,.AIthoughse roto gical typing on this patienrsse^^ 
°» this HBs variantshowedhighesthomologyw^^ 

sequence Arg (AGA) while 2 clones revealed sequence as Lys (AAA) 1 For rJomhinantTwu ud « rev «««» 
*> sequence with Arg (122) was used. L. 1AAA '- For recomb| nant LBN HBsAg expression, 

102 - 110 - 120 - 130 - 140 - 150 
2S Wt(ayv»2) GMLPVCPLIPGSSTTSTGPCRTCTTPAQGTSiaPSCCCTICPSDGIICTCI 
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[0012] Wild-type HBsAg consensus sequence was derived from other three strains (X02496 M32l3RnnH qtwm. 
*> genotype D group. Bold indicates the "V determinant realon fStirfc h i tw!^« u S7) of the 

for hepatitis B surface antigen. .ntervInC ^ISSSSSSSS 

Example 6: Recombin ant HBsAg Transient Expression in COS-7Cell 

40 Example 7; Immunoreactivitv Analysis: 

[0014] Both the recombinant HBsAg (ayw) and the novel variant hr*a« /i dm\ 
their *actMtybyapane.cor»i^ 

denatured epitopes, independent of the mutation * ' hd,Catin9 ** ^ l *° ^ rec0 9 nlze 
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IT^ElSSfTZ r 31 P08, ° 0n 103 lso,eucine fe ,nstead of methionine^SS 
IIZT P ? I"? * do,ttireonine ' 31 Portion 120 glutamine is present instead of proline, at positon 170 
serine is present instead of leucine, and at position 213 serine is present instead of leucine. 

2. An expression vector for expression of a variant hepatitis B surface antigen in a recombinant host wherein said 
vector contains a recombinant gene encoding the variant hepatitis B surface antigen of claiml 

3 V A nrK> . no ? ,onal anlibod y raised against the variant hepatitis B surface antigen of claim 1 . 

4. A hybridoma ceB line which secretes the monoclonal antibody of claim 3. 

5. An assay kit for determining the presence of hepatitis B in a test samnie enmnrtein«. = 
least one monoclonal antibody which specific^ binds to he^tH^^ 
anttoody is a monociona. antibody secreted by the hybridoma «ne ^ 

^ 6. method For determining the presence of hepatitis B in a test sampte!~comprising: 

To samp,e wfth * ,east one mon ~ , °^^^ 

c' th 8 mbCtU r f ° r 3 ^ U " der COndit,0ns ***** to ,otm antigen-antibody complexes, 

^tx^ 

d. determining the presence of hepatitis B present in the test sample by detecting the signal generated. 
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Reason for the limitation of the search: 

Present claim 1 relate to an extrtnely large nunber of possible " 
polypeptides (I.e. all hepatitis B surface antigens having the 5 
nutations referred to In claim 1). In fact, the subject-natter of the 
claln 1s directed to so aany possible polypeptides that a lack of- clarity 
(and conciseness) within the waning of Article 84 EPC arises to such an 
extent as to render a meaningful search of the clains fipossible. 
Consequently, the search has been carried out for thos^parts of the 
application which do appear to be clear (and concise), nanely the variant 
of the Hepatitis B surface antigen having the sequence of ER8L accession 
nunber JQ2203 and having all 5 nutations referred to in claln 1. 

Additionally, it Is noted that the sequence of J02203 has a Phe at 
position 170 and not a Leu. The search has however been carried out based 
on the features of the resulting polypeptide. 
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